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A construction for a shoe, particularly an athletic shoe such as a running shoe (20) 
includes a sole (22) that is constructed according to applicant's definition of a theoreti- 
cally ideal stability plane (51). Such a shoe sole according to that definition conforms to 
the natural shape of the foot, particularly the sides, and that has a constant thickness (S) 
in frontal plane cross sections; the thickness (S) of the shoe sole sides contour equals 
and therefore varies exactly as the thickness of the load-bearing sole portion (28b). The 
invention relates to the use of the theoretically ideal stability plane concept to provide 
natural stability in negative heel shoe soles that are less thick in the heel area than in the 
rest of the shoe sole (28, fig. 8). This invention also relates to the use of the theoretically 
ideal stability plane concept to provide natural stability in flat shoe soles that have no 
heel lift (28, fig. 9) maintaining die same thickness throughout; such a design avoids ex- 
cessive structural rigidity by using contoured stability sides abbreviated to only essential 
structural support elements (95-98, fig. 9D) to provide the shoe sole with natural flexibil- 
ity paralleling that of the human foot The abbreviation of essential structural support 
elements (95-98, fig. 9D) can also be applied to negative heel shoe soles (28, fig. 8) again 
to avoid excessive rigidity and to provide natural flexibility. 
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SHOE SOLE STRUCTURES USING A 
THEORETICALLY IDEAL STABILITY PLANE 

BACKGROUND OF THE INVENTION 
5 This invention relates generally to the 

structure of shoes. More specifically, this invention 
relates to the structure of athletic shoes. Still more 
particularly , this invention relates to variations in the 
structure of such shoes using the applicant's prior 

10 invention of a theoretically-ideal stability plane as a 
basic concept. Still more particularly, this invention 
relates to the use of the theoretically ideal stability 
plane concept to provide stability in negative heel shoe 
soles that are less thick in the heel area than in the 

15 rest of the shoe sole. Still more particularly, this 
invention also relates to the use of the theoretically 
ideal stability plane concept to provide natural 
stability in flat shoe soles that have no heel lift, 
thereby maintaining the same thickness throughout; 

20 excessive structural rigidity being avoided with 
contoured stability sides abbreviated to only essential 
structural support elements to provide the shoe sole with 
natural flexibility paralleling that of the human foot. 

The applicant has introduced into the art the 

25 general concept of a theoretically ideal stability plane 
as a structural basis for shoe designs. That concept as 
implemented into shoes such as street shoes and athletic 
shoes is presented in pending U.S. applications Nos. 
07/219,387, filed on July 15, 1988; 07/239,667, filed on 

30 September 2, 1988; 07/400,714, filed on August 30, 1989; 
07/416,478, filed on October 3, 1989, and 07/424,509, 
filed October 20, 1989, as well as in PCT Application No. 
PCT/US89/03076 filed on July 14, 1989. This application 
develops the application of the concept of the 

35 theoretically ideal stability plane to other shoe 
structures . 
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The purpose of the theoretically ideal 
stability plane as described in these pending 
applications was primarily to provide a neutral design 
that allows for natural foot and ankle biomechanics as 
5 close as possible to that between the foot and the 
ground, and to avoid the serious interference with 
natural foot and ankle biomechanics inherent in existing 
shoes . 

In its most general form, the concept of the 
10 theoretically ideal stability plane is that the thickness 
of contoured stability sides of shoe soles, typically 
measured in the frontal plane, should equal the thickness 
of the shoe sole underneath the foot. The pending 
applications listed above all use figures which show that 
15 concept applied to embodiments of shoe soles with heel 
lifts, since that feature is standard to almost all 
shoes. Moreover, the variation in the sagittal plane 
thickness caused by the heel lifts of those embodiments 
is one of the primary elements in the originality of the 
20 invention. 

However, the theoretically ideal stability 
plane concept is more general than those specific prior 
embodiments. It is clear that the concept would apply 
just as effectively to shoes with unconventional sagittal 

25 plane variations, such as negative heel shoe soles, which 
are less thick in the heel than the forefoot. Such shoes 
are not common: the only such shoe with even temporarily 
widespread commercial success was the Earth Shoe, which 
has not been produced since the mid-1970 f s. 

30 The lack of success of such shoes may well have 

been due to problems unrelated to the negative heel. For 
example, the sole of the Earth Shoe was constructed of a 
material that was so firm that there was almost no 
forefoot flexibility in the plane, as is normally 
•35 required to accommodate the human foot's flexibility 
there; in addition, the Earth Shoe sole was contoured to 
fit the natural shape of the wearer's load-bearing foot 
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sole, but the rigid, sole exaggerated any inexactness of 
fit between the wearer and the standard shoe size. 

In contrast, a properly constructed negative 
heel shoe sole may well have considerable value in 
5 compensating for the effect of the long term adverse 
effect of conventional shoes with heel lifts, such as 
high heel shoes. Consequently, effectively designed 
negative heel shoe soles could become more widespread in 
the future and, if so, their stability would be 
10 significantly improved by incorporating the theoretically 
ideal stability plane concept that is the basis of the 
applicant's prior inventions. 

The stability of flat shoe soles that have no 
heel lift, maintaining the same thickness throughout, 
15 would also be greatly improved by the application of the 
same theoretically ideal plane concept. 

For the very simplest form of shoe sole, that 
of a Indian moccasin of single or double sole, the 
standard test of originally would obviously preclude any 
20 claims of new invention. However, that simple design is 
severely limited in that it is only practical with very 
thin soles. With sole thickness that is typical, for 
example, of an athletic shoe, the moccasin design would 
have virtually no forefoot flexibility, and would 
25 obstruct that of the foot. 

The inherent problem of the moccasin design is 
that the U shape of the moccasin sole in the frontal 
plane creates a composite sagittal plane structure 
similar to a simple support beam designed for rigidity; 
30 the result is that any moccasin which is thick soled is 
consequently highly rigid in the horizontal plane. 

The applicant's prior application No. 
07/239,667, filed on September 2, 1988, includes an 
element to counteract such unnatural rigidity: 
35 abbreviation of the contoured stability sides of the shoe 
sole to only essential structural support and propulsion 
elements. The essential structural support elements are 
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the base and lateral tuberosity of the calcaneus, the 
heads of the metatarsals, and -the base of the fifth 
metatarsal. The essential propulsion element is the head 
of the first distal phalange. 
5 Abbreviation of the contoured sides of the shoe 

sole to only essential structural elements constitutes an 
original approach to providing natural flexibility to the 
double sole moccasin design, overcoming its inherent 
limitation of thin soles. As a result, it is possible to 
10 construct naturally stable shoe soles that are relatively 
thick as is conventional to provide good cushioning, 
particularly for athletic and walking shoes, and those 
shoe soles can be natural in the fullest sense; that is, 
without any unnatural heel lift, which is, of course, an 
15 invention dating from the Sixteenth Century. 

Consequently, a flat shoe sole with abbreviated 
contour sides would be the most neutral design allowing 
for natural foot and ankle biomechanics as close as 
possible to that between the foot and the ground and 
would avoid the serious interference with natural foot 
and ankle biomechanics inherent in existing shoes. Such 
a shoe sole would have uniform thickness in the sagittal 
plane, not just the frontal plane. 

Accordingly, it is a general object of this 
invention to elaborate upon the application of the 
principle of the theoretically ideal stability plane to 
other shoe structures. 

It is another general object of this invention 
to provide a shoe sole which applies the theoretically 
ideal stability plane concept to provide natural 
stability to negative heel shoe soles that are less thick 
in the heel area than in the rest of the shoe sole. 

It is still another object of this invention to 
provide a shoe sole which applies the theoretically ideal 
35 stability plane concept to flat shoe soles that have no 
"heel lift, maintaining the same thickness throughout; 
excessive structural rigidity being avoided with 
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contoured stability sides abbreviated to only essential 
structural support elements to provide the shoe sole with 
natural flexibility paralleling that of the human foot. 

It is still another object of this invention to 
5 provide a shoe sole wherein the abbreviation of essential 
structural support elements can also be applied to 
negative heel shoe soles, again to avoid excessive 
rigidity and to provide natural flexibility. 

These and other objects of the invention will 
10 become apparent from a detailed description of the 
invention which follows taken with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 In the drawings: 

Fig. 1 is a perspective view of a typical 
running shoe known to the prior art to which the 
invention is applicable. 

Fig. 2 shows, in frontal plane cross section at 
20 the heel portion of a shoe, the applicant's prior 
invention of a shoe sole with naturally contoured sides 
based on a theoretically ideal stability plane. 

Fig. 3 shows, again in frontal plane cross 
section, the most general case of the applicant's prior 
25 invention, a fully contoured shoe sole that follows the 
natural contour of the bottom of the foot as well as its 
sides, also based on the theoretically ideal stability 
plane. 

Fig. 4 shows, again in frontal plane cross 
30 section of the metatarsal or forefoot arch, an 
intermediate case of the applicant's prior invention, 
between those shown in Figs. 3 and 4, wherein the 
naturally contoured sides design is extended to the other 
natural contours underneath the load-bearing foot; such 
35 contours include the main longitudinal arch. 

Fig. 5 shows in top view the applicant's prior 
invention of abbreviation of contoured sides to only 
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essential structural support and propulsion elements 
(shown hatched), as applied to the fully contoured design 

shown in Fig. 3. 

Fig. 6, as seen in FIGS. 6A to 6C in frontal 
5 plane cross section at the heel, shows the applicant's 
prior invention for conventional shoes, a quadrant-sided 
shoe sole, based on a theoretically ideal stability 
plane. 

Fig. 7 shows the applicant's new invention of 
10 the use of the theoretically ideal stability plane 
concept applied to a negative heel shoe sole that is less 
thick in the heel area than in the rest of the shoe sole. 
Fig. 7A is a cross sectional view of the forefoot portion 
taken along lines 7A of Fig. 7D; Fig. 7B is a view taken 
15 along lines 7B of Fig. 7D; Fig. 7C is a view taken along 
the heel along lines 7C in Fig. 7D; and Fig. 7D is a top 
view of the shoe sole with the thicker forefoot section 

shown hatched. 

Fig. 8 shows, in Figs. 8A-8D, a plurality of 

20 side sagittal plane cross sectional views of examples of 
negative heel sole thickness variations to which the 
general approach shown in Fig. 7 can be applied; Fig. 8A 
shows the same embodiment as Fig. 7. 

Fig. 9 shows the applicant's other new 

25 invention of the use of the theoretically ideal stability 
plane concept applied to a flat shoe sole that have no 
heel lift, maintaining the same thickness throughout, 
with contoured stability sides abbreviated to only 
essential structural support elements. Fig. 9 A is a 

30 cross sectional view of the forefoot portion taken along 
lines 9A of Fig. 9D; Fig. 9B is a view taken along lines 
9B of Fig. 9D; Fig. 9C is a view taken along the heel 
along lines 9C in Fig- 9D; Fig. 9D is a top view of the 
shoe sole with the sides that are abbreviated to 

35 essential structural support elements shown hatched; and 
Fig. 9E is a sagittal plane cross section. 
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DETAILED DES CRIPTION OF THE PREFERRED EMBODIMENTS 

Fig* 1 is a perspective view of an athletic 
shoe, such as a typical running shoe, according to the 
prior art, wherein a running shoe 20 includes an upper 
5 portion 21 and a sole 22. 

Figs. 2, 3, and 4 show frontal plane cross 
sectional views of a shoe sole according to the 
applicant's prior inventions based on the theoretically 
ideal stability plane, taken at about the ankle joint to 
10 show the heel section of the shoe. In the figures, a 
foot 27 is positioned in a naturally contoured shoe 
having an upper 21 and a sole 28. The concept of the 
theoretically ideal stability plane, as developed in the 
prior applications as noted, defines the plane 51 in 

15 terms of a locus of points determined by the thickness 
(s) of the sole. The reference numerals are like those 
used in the prior pending applications of the applicant 
mentioned above and which are incorporated by reference 
for the sake of completeness of disclosure, if necessary. 

20 Pig- 2 shows, in a rear cross sectional view, 

the application of the prior invention, described in 
pending U.S. application No. 07/239,667, showing the 
inner surface of the shoe sole conforming to the natural 
contour of the load-bearing foot and the thickness of the 

25 shoe sole remaining constant in the frontal plane, so 
that the outer surface coincides with the theoretically 
ideal stability plane. In other words, the outer surface 
parallels the inner surface in the frontal plane. 

Fig. 3 shows a fully contoured shoe sole design 

30 of the applicant's prior invention, described in the same 
pending application, that follows the natural contour of 
all of the foot, the bottom as well as the sides, while 
retaining a constant shoe sole thickness in the frontal 
plane; again, the inner surface of the shoe sole that 

35 conforms to the shape of the foot is paralleled in the 
frontal plane by the outer surface of the bottom sole. 
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The fully contoured shoe sole assumes that the 
resulting slightly rounded bottom when unloaded will 
deform under load and flatten just as the human foot 
bottom is slightly rounded unloaded but flattens under 
load; therefore, shoe sole material must be of such 
composition as to allow the natural deformation following 
that of the foot. The design applies particularly to the 
heel, but to the rest of the shoe sole as well. By 
providing the closest match to the natural shape of the 
foot, the fully contoured design allows the foot to 
function as naturally as possible. Under load, Fig. 3 
would deform by flattening to look essentially like Fig. 
2. Seen in this light, the naturally contoured side 
design in Fig. 2 is a more conventional, conservative 
15 design that is a special case of the more general fully 
contoured design in Fig. 3, which is the closest to the 
natural form of the foot, but the least conventional. 
The amount of deformation flattening used in the Fig. 2 
design, which obviously varies under different loads, is 
20 not an essential element of the applicant's invention. 

Figs. 2 and 3 both show in frontal plane cross 
sections the essential concept underlying this invention, 
the theoretically ideal stability plane, which is also 
theoretically ideal for efficient natural motion of all 
25 kinds, including running, jogging or walking. Fig. 3 
shows the most general case of the invention, the fully 
contoured design, which conforms to the natural shape of 
the unloaded foot. For any given individual, the 
theoretically ideal stability plane 51 is determined, 
first, by the desired shoe sole thickness (s) in a 
frontal plane cross section, and, second, by the natural 
shape of the individual's foot surface 29. 

For the special case shown in Fig. 2, the 
theoretically ideal stability plane for any particular 
individual (or size average of individuals) is 
determined, first, by the given frontal plane cross 
section shoe sole thickness (s) ; second, by the natural 
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shape of the individual's foot; and, third, by the 
frontal plane cross section width of the individual's 
load-bearing footprint 30b, which is defined as the upper 
surface of the shoe sole that is in physical contact with 
5 and supports the human foot sole. 

The theoretically ideal stability plane for the 
special case is composed conceptually of two parts. 
Shown in Fig. 2, the first part is a line segment 31b of 
equal length and parallel to line 30b at a constant 
10 distance (s) equal to shoe sole thickness. This 
corresponds to a conventional shoe sole directly 
underneath the human foot, and also corresponds to the 
flattened portion of the bottom of the load-bearing foot 
sole 28b. The second part is the naturally contoured 
15 stability side outer edge 31a located at each side of the 
first part, line segment 31b. Each point on the 
contoured side outer edge 31a is located at a distance 
which is exactly shoe sole thickness (s) from the closest 
point on the contoured side inner edge 30a. • 
20 In summary, the theoretically ideal stability 

plane is the essence of the applicant's prior invention 
because it is used to determine a geometrically precise 
bottom contour of the shoe sole based on a top contour 
that conforms to the contour of the foot. This prior 
25 invention specifically claims the exactly determined 
geometric relationship just described. 

It can be stated unequivocally that any shoe 
sole contour, even of similar contour, that exceeds the 
theoretically ideal stability plane will restrict natural 
foot motion, while any less than that plane will degrade 
natural stability, in direct proportion to the amount of 
the deviation. The theoretical ideal was taken to be 
that which is closest to natural. 

Figs. 4, also described in pending U.S. 
35 application No. 07/239,667, illustrates in frontal plane 
cross section the naturally contoured sides design 
extended to the other natural contours underneath the 
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load-bearing foot; the metatarsal or forefoot arch is 
shown, bat other such underneath contours include the 
main longitudinal arch and the ridge between the heads of 
the distal phalanges (toes) . 

Fig. 5 shows the applicant's prior invention 
of contour sides abbreviated to essential structural 
elements, also described in pending U.S. application No. 
07/239,667, as applied to the fully contoured design of 
Fig. 3. Fig. 5 shows the horizontal plane top view of 
fully contoured shoe sole of the left foot abbreviated 
along the sides to only essential structural support and 
propulsion elements (shown hatched) . Shoe sole material 
density can be increased in the unabbreviated essential 
elements to compensate for increased pressure loading 
15 there. The essential structural support elements are the 
base and lateral tuberosity of the calcaneus 95, the 
heads of the metatarsals 96, and base of the fifth 
metatarsal 97. They must be supported both underneath 
and to the outside for stability. The essential 
20 propulsion element is the head of the first distal 
phalange 98. The medial (inside) and lateral (outside) 
sides supporting the base of the calcaneus are shown in 
Fig. 5 oriented along either side of the horizontal plane 
subtalar ankle joint axis, but can be located also more 
25 conventionally along the longitudinal axis of the shoe 
sole. Fig. 5 shows that the naturally contoured 
stability sides need not be used except in the identified 
essential areas. Weight savings and flexibility 
improvements can be made by omitting the non-essential 
30 stability sides. Contour lines 85 through 89 show 
approximately the relative height of the shoe sole 
contours within roughly the peripheral extent 36 of the 
undeformed load-bearing shoe sole 28b. A horizontal 
plane bottom view, (not shown) of Fig. 5 would be. the 
35 ' exact reciprocal or converse of Fig. 5 with the peaks and 
valleys contours exactly reversed. 
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Fig. 6 illustrates in frontal plane cross 
section a final variation of the applicant's prior 
invention , described in pending U.S. application No. 
07/219 , 387, that uses stabilizing quadrants 26 at the 
5 outer edge of a conventional shoe sole 28b illustrated 
generally at the reference numeral 28. The stabilizing 
quadrants would be abbreviated in actual embodiments as 
shown in FIGS. 6B and 6D. 

Fig. 7 shows the applicant's new invention of 

10 using the theoretically ideal stability plane concept to 
provide natural stability in negative heel shoe soles 
that are less thick in the heel area than in the rest of 
the shoe sole; specifically, a negative heel version of 
the naturally contoured sides conforming to a load- 

15 bearing foot design shown in Fig. 2. 

Figs. 7A, 7B and 7C represent frontal plane 
cross sections taken along the forefoot, at the base of 
the fifth metatarsal, and at the heel, thus illustrating 
that the shoe sole thickness is constant at each frontal 

20 plane cross section, even though that thickness varies 
from front to back, due to the sagittal plane variation 
38 (shown hatched) causing a lower heel than forefoot, 
and that the thickness of the naturally contoured sides 
is equal to the shoe sole thickness in each Fig. 7A-7C 

25 cross section. Moreover, in Fig. 7D, a horizontal plane 
overview or top view of the left foot sole, it can be 
seen that the horizontal contour of the sole follows the 
preferred principle in matching, as nearly as practical, 
the rough footprint of the load-bearing foot sole. 

30 The abbreviation of essential structural 

support elements can also be applied to negative heel 
shoe soles such as that shown in Fig. 7 and dramatically 
improves their flexibility. Negative heel shoe soles 
such as Fig. 7 can also be modified by any of the 

35 applicant's prior inventions described in pending U.S. 
applications Nos. 07/219,387, filed on July 15, 1988; 
07/239,667, filed on September 2, 1988; 07/400,714, filed 



WO 91/11124 



PCIYUS91/00374 



" 12 - 

on August 30 , 1989; 07/416, 478 , filed on October 3, 1989, 
and 07/424,509, filed October 20, 1989 

Fig. 8 shows, in Figs. 8A-8D, possible sagittal 
plane shoe sole thickness variations for negative heel 
5 shoes. The hatched areas indicate the forefoot lift or 
wedge 38. At each point along the shoe soles seen in 
sagittal plane cross sections, the thickness varies as 
shown in Figs. 8A-8D, while the thickness of the 
naturally contoured sides 28a, as measured in the frontal 
10 plane, equal and therefore vary directly with those 
sagittal plane thickness variations. Fig. 8A shows the 
same embodiment as Fig. 7. 

Fig. 9 shows the applicant ' s new invention of 
using the theoretically ideal stability plane concept to 
15 provide natural stability in flat shoe soles that have no 
heel lift, maintaining the same thickness throughout, 
with contoured stability sides abbreviated to only 
essential structural support elements to provide the shoe 
sole with natural flexibility paralleling that of the 
20 human foot. 

Figs. 9A, 9B and 9C represent frontal plane 
cross sections taken along the forefoot, at the base of 
the fifth metatarsal, and at the heel, thus illustrating 
that the shoe sole thickness is constant at each frontal 
25 plane cross section, while constant in the sagittal plane 
from front to back, so that the heel and forefoot have 
the same shoe sole thickness, and that the thickness of 
the naturally contoured sides is equal to the shoe sole 
thickness in each Fig. 9A-9C cross section. Moreover, in 
30 Fig. 9D, a horizontal plane overview or top view of the 
left foot sole, it can be seen that the horizontal 
contour of the sole follows the preferred principle in 
matching, as nearly as practical , the rough footprint qf 
the load-bearing foot sole. Fig. 9E,_ a sagittal plane 
35 " cross section, shows that shoe sole thickness is constant 
in that plane. 
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Fig. 9 shows the applicant's prior invention of 
contour sides abbreviated to essential structural 
elements, as applied to a flat shoe sole. Fig. 9 shows 
the horizontal plane top view of fully contoured shoe 
5 sole of the left foot abbreviated along the sides to only 
essential structural support and propulsion elements 
(shown hatched) . Shoe sole material density can be 
increased in the unabbreviated essential elements to 
compensate for increased pressure loading there. The 

10 essential structural support elements are the base and 
lateral tuberosity of the calcaneus 95, the heads of the 
metatarsals 96, and base of the fifth metatarsal 97. 
They must be supported both underneath and to the outside 
for stability. The essential propulsion element is the 

15 head of the first distal phalange 98- The medial 
(inside) and lateral (outside) sides supporting the base 
and lateral tuberosity of the calcaneus are shown in Fig. 
9 oriented in a conventional way along the longitudinal 
axis of the shoe sole, in order to provide direct 

20 structural support to the base and lateral tuberosity of 
the calcaneus, but can be located also along either side 
of the horizontal plane subtalar ankle joint axis . Fig. 
9 shows that the naturally contoured stability sides need 
not be used except in the identified essential areas. 

25 Weight savings and flexibility improvements can be made 
by omitting the non-essential stability sides. A 
horizontal plane bottom view (not shown) of Fig. 9 would 
be the exact reciprocal or converse of Fig. 9 with the 
peaks and valleys contours exactly reversed. 

30 Flat shoe soles such as Fig. 9 can also be 

modified by any of the applicant's prior inventions 
described in pending U.S. applications Nos. 07/219,387, 
filed on July 15, 1988; 07/239,667, filed on September 2, 
1988; 07/400,714, filed on August 30, 1989; 07/416/478, 
.35 filed on October 3, 1989, and 07/424,509, filed October 
20, 1989 
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WHAT IS CT AIMBD IS: 

1. - A shoe sole construction for a shoe, such 
as a street shoe or athletic shoe comprising: 

a sole having a substantially flat sole portion 
including a foot support surface, a naturally contoured 
side portion merging with at least a side of the forefoot 
portion of the said sole portion and conforming 
substantially to the shape of the associated sides of the 
human foot sole, and a substantially uniform frontal 
plane thickness; 

said thickness being defined as about the 
shortest distance between any point on about an upper 
foot-contacting surface of said shoe sole and about a 
lower, ground-contacting surface; 

said thickness varying in about the sagittal 
plane and being greater in the forefoot portion than in 
the heel portion; 

said thickness of the naturally contoured side 
portion about equaling and therefore varying 
substantially directly with the thickness of the sole 
portion in about the frontal plane. 

2. The shoe sole construction as set forth in 
claim 1 wherein said naturally contoured side portion 
extends to at least one of the natural contours 
underneath the load-bearing foot. 

3. The shoe sole construction as set forth in 
claim 1 wherein at least a forefoot portion of said shoe 
sole will deform under load and flatten about just does 
the human foot under load and wherein the material of 
said shoe sole is of such composition as to allow natural 
deformation about following that of the foot. 
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1 4. The shoe sole construction as set forth in 

2 claim 1 wherein approximately freely articulating joints 

3 are formed in the shoe sole that parallel those in the 

4 foot be removing part or nearly all material of said sole 

5 portion between the heel and the forefoot, except under 

6 one of the essential structural support elements, the 

7 bases of the fifth metatarsal, and except for an upper 

8 connecting layer of fabric or thin flexible top sole. 

1 5. The shoe sole construction as set forth in 

2 claim 1 wherein an optional shoe sole support for the 

3 main longitudinal arch is retained. 

1 6. The shoe sole construction as set forth in 

2 claim 1 wherein the forefoot is subdivided into some or 

3 all of its component essential structural support and 

4 propulsion elements, the individual heads of the 

5 metatarsals and the heads of the distal phalanges. 

1 7. The shoe sole construction as set forth in 

2 claim 1 wherein said shoe sole includes one or more 

3 frontal plane slits through most or nearly all of said 

4 shoe sole. 

1 8. The shoe sole construction as set forth in 

2 claim 1 wherein said naturally contoured side portion is 

3 substantially abbreviated along its sides to a plurality 

4 of essential support and propulsion elements, which 

5 include the base and lateral tuberosity of the calcaneus, 

6 the heads of the metatarsals, the base of the fifth 

7 metatarsal, and the head of the first distal phalange. 
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.9. - A- shoe sole construction for a shoe, such 

2 as a street or athletic shoe, comprising: 

3 a shoe sole that conforms substantially to the 

4 natural shape of the wearer's foot sole, including 

5 portions of its sides, and that has a substantially 

6 constant thickness in about frontal plane cross sections, 

7 said thickness being defined as about the 

8 shortest distance between any point on about the upper 

9 foot contacting surface of said shoe sole and about a 
10 lower ground-contacting surface, 

X1 said thickness varying in about the sagittal 

12 plane and said shoe sole including a forefoot portion 

13 W ith said thickness that is greater than a heel portion. 

1 10. The shoe sole construction as set forth in 

2 claim 9 wherein at least a forefoot portion of said shoe' 

3 sole will deform under load and flatten about just does 

4 the human foot under load and wherein the material of 

5 said shoe sole is of such composition as to allow natural 

6 deformation about following that of the foot. 

x 11. The shoe sole construction as set forth in 

2 claim 9 wherein approximately freely articulating joints 

3 are formed in the shoe sole that parallel those in the 

4 foot be removing part or nearly all material of said sole 

5 portion between the heel and the forefoot, except under 

6 one of the essential structural support elements, the 

7 bases of the fifth metatarsal, and except for an upper 

8 connecting layer of fabric or thin flexible top sole. 

1 12. The shoe sole construction as set forth in 

2 claim 9 wherein an optional shoe sole support for the 

3 main longitudinal arch is retained. 
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1 13 . The shoe sole construction as set forth in 

2 claim 9 wherein the forefoot is subdivided into some or 

3 all of its component essential structural support and 

4 propulsion elements, the individual heads of the 

5 metatarsals and the heads of the distal phalanges. 

1 14. The shoe sole construction as set forth in 

2 claim 9 wherein said shoe sole includes one or more 

3 frontal plane slits through most or nearly all of said 

4 shoe sole. 

1 15. The shoe sole construction as set forth in 

2 claim 9 wherein said naturally contoured side portion is 

3 substantially abbreviated along its sides to a plurality 

4 of essential support and propulsion elements, which 

5 include the base and lateral tuberosity of the calcaneus, 

6 the heads of the metatarsals, the base of the fifth 

7 metatarsal, and the head of the first distal phalange. 

1 16. A shoe sole construction for a shoe, such 

2 as a street or athletic shoe, comprising: 

3 a shoe sole with an upper foot-contacting 

4 surface that conforms substantially to the natural shape 

5 of the wearer's foot sole, including at least a portion 

6 of its sides, and a lower ground-contacting surface that 

7 substantially parallels said upper surface, 

8 the sides of said shoe sole being substantially 

9 abbreviated for natural flexibility to some or all of 
10 those essential portions providing structural support 

4 11 about directly contacting the essential load-bearing 

12 structures of the wearer's foot, said essential 

, 13 structures including the base and lateral tuberosity of 

14 the calcaneus, the heads of the metatarsals, and the base 

15 of the fifth metatarsal and the head of the first distal 

16 phalange. 
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1 17. The sole construction as set forth in 

2 claim 16 , wherein said sole will deform under load and 

3 " flatten about just as does the human foot under load and 

4 wherein the material of said shoe sole is of such 

5 composition as to allow natural deformation about 

6 following that of the foot. 

1 18. The sole construction as set forth in 

2 claim 16, wherein said sole is substantially abbreviated 

3 underneath the foot to all or part of those essential 

4 shoe sole portions providing structural support about 

5 directly contacting the load-bearing structures of the 

6 wearer's foot, including at least the heel and forefoot 

7 portions, however subdivided into elements, and the base 

8 of the fifth metatarsal, said essential shoe sole 

9 underneath portions being connected by a top layer of 

10 flexible materials, to provide natural flexibility 

11 substantially paralleling that of the wearer's foot. 

1 19. The sole construction as set forth in 

2 claim 18, wherein an optional shoe sole support for the 

3 main longitudinal arch is retained. 

1 20. The shoe sole construction as set forth in 

2 claim 16 wherein said shoe sole includes one or more 

3 frontal plane slits through most or nearly all of said 

4 shoe sole. 
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